Neonatal maternal separation alters the development of glucocorticoid receptor expression in the interpositus nucleus of the cerebellum.
Adverse early experience impairs adult learning and memory. Previously, we showed that neonatal maternal separation impaired eyeblink conditioning in adult male rats. This impairment was correlated with increases in glucocorticoid receptor expression in the posterior region of the cerebellar interpositus nucleus, a key structure in the neural circuitry controlling eyeblink conditioning. To begin to establish how separation results in altered glucocorticoid receptor expression in adulthood, we assessed the developmental pattern of glucocorticoid receptor expression in the interpositus nucleus in controls versus rats that had undergone maternal separation for 1h per day on postnatal days 2-14. Rat pups were exposed to either standard rearing (control) or maternal separation and glucocorticoid receptor expression was assessed at postnatal day 15, postnatal day 21, and adulthood. In control males, glucocorticoid receptor expression in the interpositus nucleus declined between postnatal days 15 and 21, then increased into adulthood. On postnatal day 15, there was less glucocorticoid receptor expression in the interpositus nucleus in males that were maternally separated than in controls. However, neonatal separation significantly attenuated the normal decline in the third postnatal week, resulting in significantly greater glucocorticoid receptor expression in the interpositus in separated males than in control rats at postnatal day 21. The developmental pattern of glucocorticoid receptor expression was not altered by maternal separation in female rats. Thus, maternal separation may impair learning and memory in adult males by altering normal developmental changes in glucocorticoid receptor expression.